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LTIxS $ nr^3 19 , jgffimS! 351-353** V- K«M 3 4 1 -3 4 31: 

epfln-ta doctor, afe^i o 1 - i±nRtte 101-2, oKftaEft 

1101 -3 A&l&J&'fZZttf-e&Z J:tI:4o0^ 0 £fc&J|^#32 3 1 
1-313 KHU *#*£SA^££#<D:<f;*£A^3 3 1 - 3 3 3^ 

«e$*lt^4 0 ^s-k^#^3 11-31 3twti, m®.tWim&fflt(D&m 
-fz>ztiz£^x&n^m%*3 11-31 3-?&j&ztL&mmmnmm*M&-r 

[0 0 6 3] 

if*ftl 0 1-1 *Jt«HI^^«3 0 1 KtfcftU ««lfttt3 0 1 
[0 0 6 4] 

<kK y H^5C^«rf^»$-eoo, ^fAf 3 3 1- 3 3 3 2^^^7^ 
Lfco -^^-CK^^co^f^^P^LT, #E£#t£3 1 
1-3 1 3rtOJBE#*0r£offi27fcfllHgLfco Ml&4kfti*$L 1 

o 

[0 0 6 5] 



tBIHf 2003-3095053 



mm 2 0 0 3 - 0 8 4 7 7 8 ^- v : 20/ 

Ufel] 



JC£^#§ 311 




Ar '■ 50cm 3 /min(normal) 




450°C 




0.4Pa 


?mt> 


2.0KW 


U£M%s 312 




Ar:50cm 3 /min(normal) 




300°C 




0.4Pa 




3.0KW 


*E£^» 313 




Ar:50cm 3 /min(normal) 




300°C 




0.4Pa 




3.0KW 



[0 0 6 6] 

#H^#f? 3 11-31 3^C0J±tl^^tfztc\^X\ Il?ajLtS3 0 2 
^<b^£HX*m§l3 0 3<7)^[6]^, *#1 0 1-1 <D&W)Zffl%iL?Zo 0 
1 - 1 «r^»$-fr***<b, ^-K£#§? 3 11-31 3rt<7)*n*ft9>-/H-^- 
S#10 1-l«®(7)fiS^ mi J: ^ CIS 

L7t 0 *V- KM 3 4 1 K«U MS 9 9. 9 9li%^^-y-y h fc^ffi 
U »y-KI|3 4 2, 3 4 3 Kli*ftJ£9 9. 9 9 Mft%£>Stffc3E#&0 9 ~Y 
y V ZtizM U V- Km® 3 4 l~3 4 3 Cil *m?j£$:A 
IT, IftlOl - l_bJcK£#fl3 1 l-catciiRMW 10 1-2 (B28 
OOnm) fcJftfltU 1^3 1 2, 3 1 3 Og!Mb3£#&* 1 0 1 - 3 A 

(f? 3 0 0 nm) SrJftfltLfco 
[0 0 6 7] 

#CK, t&ZK7>$Kfc3E&« 1 0 1 - 3 B&0 6 K^1£»IRBj£§S1E6 0 1 
[0 0 6 8] 

*iEfi<j*»f®iiiT?**o ia 6 nmmimmw. 6 o 1 

- 6 0 2, 611, 7Kv5fe#^ 613, 6 1 5, ^ #IR «9 n - 

- 6 0 3rt*ibfl}j3fc£*L-cv><& 0 :<^)«««il6 0 1 Kfi, &m%**M^X 
»W(7)ov>/:i#i 0 1-1 7& ? -t -7 h Zti&o tfVHO&ft-l 0 1 - 1 li 
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&BI 2003-084778 



21/ 



- 6 0 >H##^^tt^>o 
[0 0 6 9] 

M§#6 1 1 rtK(iE#&<W|fijm&6 2 I* s filx.«bti-Cj3 0, -<W|6]*M 
6 2 1 (i^m^<7)^#®f/Li3J;C/m^6 3 1 tii^titi^o ^fc^EI^Ot: 

1 1 rt^zfa#?R^JtlJi^£tT &x_& =t d C^otv^ 0 $7^7K?5fe#tl6 1 3t 

£?6 1 3<DmnM'Ciim.^y^ T 7- 6 1 4tCfc Wzk&iii-^T&v^ i£^#£?6 

1 ^msh-*- 6 1 6 zm^^xmui 0 1 t~ 

[0 0 7 0] 

tfM^SS 6 1 1 l*JOTKv#?ft£, * >i&Bt 0. lmol/1, P H = 5 . 

0 „ T^mm^m 8 5 °c, m t mmm K&L-rmami & . omA^ 7-*** 

MJ^iftJgO. 15g/l, 7^^Bj?^c**U ^A^Dis:^:j:ot7^;i/ 
»2ftj£& 4 0 // m o 1 / 11: Lt, ffttlLBMM 1 0 2 &O f fjl-<7)$Hfc3&£&)il 1 0 
l-3A^nif 1 0 l-l«^f|^U ilOtitfl&il 0 1-3 
B (¥$2. 7//m) (Dfimtftte^tZo D-7- 6 0 3 KmSHLhtl 

ftmSLl 0 1 H^^>"/tc«iK$^^BI^O«*S»^a^E«:An. 1 0 
KP aO^^HM4'-e#H^iajS* 2 5 0tt5H«^^ itlOU 
(il^l-A) o 
[0 0 7 1 ] 

bj&l^^si o Komrnvm*, m^mumMm (afm) ^^^-ciimt 

«HF-^*»<b^$tLS*/hO=ft^-ClBrtSr«v* % ft coffin 
[0 0 7 2] 

ttlfiE# 2003-3095053 



mm 2003-084778 



^-v: 22/ 



SR^-O— WSr^-t*^:W«rWfB5iaT*-6o HI 1 ra«Offl5*Hctt|S| Dff-Sf- 

^tLTP^mt^o -cO^m^j^T-^^*^ 1 0 2f±, #B B B fnIf 
i*#Jf 1 0 2 - 1 A, fa&mZ^ts- i 1 0 2 - 2 A, IS.H.tg^tr p 

10 2-3 A^^^ti^o 
[0 0 7 3] 

-T£>& 0 EI4 ^^1-itfIM^^M2 0 lfi, £*)tBL#§£2 0 2, ^##:?fM 
fflK^f? 211-216, 2 0 3 ^y-F221-227 

^Lte^-ttaotft^tLtv^o £ 03MRltJ&j£&1t 2 0 1 K*± 
> MM^^^- h ^M^T ; i : ^<02g«t4cO*1S2 0 4^7 hZth&o 

^^«2 o 4 f± N £ti9mL#§?2 o 2 

[0 0 7 4] 

^■mmmm<DM^M^2 11-21614, zn^timmmzmtxte*), m 
Wimm.wwimm.m2 41-246 c^jftii2 51-256 ^^Jir^m^ 

*«1 0 l±t;^#g l 0 2 £*ta£«o f fc, £-jt^#§f 2 11-216 
KWU WMlf**?5fr%iJf^*M \-$-Z>tztb(DJf^ AW 2 3 1 - 2 3 6t^M£ 

[0 0 7 5] 

H4{C^L7tJtmMff^^fi2 0 l©MWtfflOl^2 11-21 

6 Kit. &mkm.w<7)mm 1 o 1 ^s^m^rBito^M^^p^-r^^^o, 
#ti2 11-21 eTf^^n^^^mom^^p^i-^-ii^^^ id 

[0 0 7 6] 

^l9tHL#tf 2 0 2 ^gl 0 1 zm^tztf^^zmmL, mui 0 
1 zmAm<njfxy- k k^%*2 11-216, ®L\tim<Dif?,y- y z^l 



m£%? 2 003-3095053 
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^-v: 23/ 



> ##M#2I2 0 3 ml*<7>»n 0 1 J: 9 KSfc&WUiE 

SrffoJto -e-LT, ^0liiL#§|2 0 2, ¥a*#J£3&ffl*>JU£g»2 11-21 

[0 0 7 7] 

M^m^im^^-o. *mimj&.mn2m&2 11-21 

^'|Af2 3 1- 2 3 6 7&>f>mfl.^^CK«^fX^jit^L/Co 
[0 0 7 8] 

0 0 cm3/m in (normal) OH2^*MLfco COtti-ei^ 

iwim^iiLt, ¥mm*f&mm&m$*2 11-21 6ft<Di±jj*mm 



[0 0 7 9] 

m2] 



M^M%5 211 W 




SiH 4 :20 cm 3 /min(normal) 

H 2 :100 cm 3 /min (normal) 

PH 3 (H 2 T- 2%('#-^):30cm s /min(normal) 






300*0 






lOOPa 






13.56MHz N 5mW/cm 3 


*^§|212~ 
215 <Dftm$iW 




SiH 4 :30 cm 3 /min(normal) 
SiF 4 :i50 cm 3 /min (normal) 
H 2 :1000 cm 3 /min (normal) 




300°C 






lOOPa 




mm®. 


60MHz,300mW/cm 3 


M£&%z 216 W 




SiH 4 :lO cm 3 /min(normal) 

H 2 :800 cm 3 /min (normal) 

BF 3 (H 2 T2%l^$^:i00cm 3 /min(normal) 






200°C 






150Pa 




mmm 


1 3. 56MHz , 30mW/cm 3 



[0 0 8 0] 

^■mm^m%^m-^2 11-21 6^<Dj±t)^^.Ltztz^x\ m'o&L 
#§12 0 2 frbm$wom-%*2 0 3 co^r&itc «u 0 1 <7>&m*mya^tz 0 

[0 0 8 1] 
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^-v: 24/ 



m^%x 211-216 pwmmmm 241-246 tcn^^m^ 2 5 

1- 2 5 6 «fc ^iimt, E£#§I2 11-21 6[*I<7)jt«M[*I^^n- 
fe«££feU 0 l±i:i B B B fna*|H:l 1 0 2 - 1 A (If 5 0 n m 

) , *§ H B H *B£^tr 1 0 2 -2 A (Ml? 3. 5 ^ m) , fcjj.Uffl^ir 

pSfiM (IlflOnm) ^ff^L^mtl^T-^^L. ^El^iSM-^ 
yi-Mttt^ffl^T, f^Lfc^O^m^^T-^ 3 6 cmX2 2 c 

icPtmrfe^v^-^^JnxL/c (Il«i-B) o 

[0 0 8 2] 

mm^mxmuRif±mm^"j^-^^^mLtz atom 1 -a* immi 
— b) o cic-ejtte^i-B-ef^ifiLTtttffciEi&iti o i-3«ii, Hifcfij 

1 -Atc^tt^^-^W-^^fbffil&MMl 0 1 - 3 A, 1 0 1 - 3 B<7)^ff 
^M/*-C*^3^miL7t:o Jt^O 1 - AtftS Lfc£« 1 0 lO^BRlH* 
1 - A .hlBimo^M-^ii^^o 10. EI 1 1 IZTfi-fo 

[0 0 8 3] 

mmm 1 -b, jt^j 1 -B-e^L/c^mriii^v^-^^^m^m 

V- 7- j-V-^- (AMI. 5, 100mW/cm2) £fflv>T$IJ 

m i -Bo^Pts^v^-^co^m^^o i . i omx&^/zo #k a n 
»o i - b co^m^ v ^ - ;w±, m^mm.^m^itmm 1 - b <D±mm-m* 

& o 

[0 0 8 4] 

WB&¥M^'b^^^2<7)M^^«^$tL'Cioi9, mrffi^fc 1 0 1 - 1 K 

mm2<Dm<7> i ?%>mfflft<ojz&2tfi osm±3 ^mxT^mm^h^^K 



tbliE#2 003-3095053 
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^-v: 25/ 



t)fe^mzmmi.tztz?>^ mumm^mfrbzzm-^mtf (002) 
mwa, &wfrh%zmi&m&$kffimi-Atit<<xfr2<. mmn<o^ta>^ 
2(nmfrhfrht£&mfc* l &'ox^%:fr'otzo vi±.<Dz\tfrh, *$km<DmwL\ 

[0 0 8 5] 

mmm 2 > 

^-^^bMi&Bi 1 0 1 - 3 b Zftfo-f 2>m<r>*mmz , r** v »; 

0. Olg/l-2. 0 g/ 1 <7)$SB^£>, t ^7^^BR«iK«: 5 jumo 1 / 1 

-5 0 0 //mo i / 1 ommfrh, zti**tim±m ^ rtf^ t:io TfMc L £ \>x 

[0 0 8 6] 

(AMI. 5, 10 0mW/cm2) «rfflv»TSlS£Lfeo f^JSLfe*j6m* 
[0 0 8 7] 

tfttya-i^, sags 5°c, mms 5%<7)mm^mW:L3 0 5HB*3\ fOt 

7 0fr;WCiaK-2 0 o C£T"W 3 O^iSyf, #0*7 0#jWCfflJK8 5°Cm 
VIS 8 5 % i -eMI-^-f * 1 0 0 Hit 19 & Lfc&KW£#mfE*a^£«95£ 

[0 0 8 8] 

t £fM l fc^&wim* v a - ;u * , xmm^m mtXTttZ 

mSE#2 003-3095053 
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^-v: 26/ 



[0 0 8 91 

<h, assise o^T{ii*mof£<^m^ 

£0. 05g/l-0. Sg/lOll, ^O7^«^15//mol/l 
-100/fraol/l OfEB K & & ^-CffrjE L £ i> <Di)^feF a t^-ofzo 
[0 0 9 0] 

~mfrbmf&ztir& <o , huis^#: 101-1 \z$$-f%>m% i ws^^m^o 

^§$^ ? 3 0lt^_t6 Ojtmr^lEH^^^, 1^2 coMco^M^^^^ ^ 

36*1 o«j^±3 5«j^T<7)fEH^*^^o^\ mm&<vmj&W)<7>¥mi±'?*>2> 

[0 0 9 1 ] 

(§H«!l 3 ) 

i#10 1- l^f>^ (SUS 4 3 0 - 2 D) £ffiv»fcC:fc$:|&v>-Cl± 

ffiSE#2 003-3095053 
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^-v: 27/ 



[0 0 9 2] 

ftOfSf, f+^b'J>IS?:0. 03g/l-0. 2g/l^)|l, ^07 
*A'Bfc«ft* lO^mo l/l-80/<mo 1/1 OfEHK* -CffrfcL*: 

& <^7& ? ^p d p <t 4 o fc 0 * r- > <7)^# 101-1 £ ^(Dmm^m^m^ %> tz 
*><Dti*¥k%&&. mmmm^-r zmm 1 oa^ii^oTci £^3 ojt 

^p n p o a*— & & mmx*&ofz 0 

[0 0 9 3] 

MMS 10 1-2 t OSHfcffil&Ji 101-3 A«S^^, ftifH 5 

0 1\ 1 5 0 °c t u m—<omtm^m 101-3 a^^im^ nwa 2 <o 

tmm<7)^mx\ &ki 0 1, jtem**^ *i»ya-iv*ML, n 
wo 2 1 ra«iott«*fTo 7t 0 

[0 0 9 4] 

-r^r* h U >iftJE* 0. 05g/l-0. 4g/l« ^07 
*^BKifcJ£& 30//mo l/l-2 0 0//mo 1/1 OfEHH^-S^'e^L 

t oa^t&p" t & o 7t 0 * r- > uxvmfo 101-ia %<Dmmmjtfim&z> 

tab. ttz^tz^r y 7°)V<dt*x h*)>t7? frWtnMkWKLmitMtbM 2 

<Di><Dti*&&2>tf, mtzmfri 0 1 - 1 izft-tzmm 1 offi^¥^M&4^<£>*: 

#$rt ? 3 0J£JJLL6 OKJ^TOfEH MH2 <7>m<D s &%&&ft<?>iz& $7& f 

[0 0 9 5] 

(H«J 5 ) 

£—Ogtf[;JE#&JgS 1 0 1 -3A«^ lOnm- 1 0 0 0 nm^tl« 

$*fcj&*f>, -e-^^o^iiiutw 1 isufo^jw-c, mmi o 1, jtiet* 

mSEJRF 2003-3095053 
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^-v: 28/ 



[0 0 9 6] 

-€-<7)^*. ^-O^bffil&M 10 1-3 A<Dmm&2 0 nm«fc ^/h^u^^l 
0 1-eti, fl»^&£ffj&%0 8 OroJ^i^ $f 1 0 l±l«L/ci:^ 
^EI<7)fttl^8 0 0 nm^JlT-e^)^, v^-^^Ttm^^^^g: 

fc 0 t tzm— <vmtmsm<?) 10 1-3 A<7)Jg|J¥£ lOOOnmt: Ltz*fy-?)V 

i*zttLx, m~(vmtM&im 1 0 1 - 3 b ^Mt ^ t § 7 ^ 

fltJt£?c# < Lt^i^^^Stl 0 1 (Dftf&Zft ->tzt *r^>, 7 ? )vM<7>mm 
#5 0 0 //mo 1/1 ^Mi-7t*^l 0 l-et±, fl»^&£f#»<0 8 0 %J^JL 
±.t5 5 \ ^fgl 0 1 _tK&S*Lfct lO^i^g^l 0//m£@x., ifr^O 
S4S1 0 l^O^cl^m^v^-^trti, 0flft*ffiO«fc16T«fflj&*&&*ifco 

&±<Dztfrb, mitm&namfrh&zmi&QBi. fris^i o i-i_tn& 

& Ltz t ^<D&%m<Dm-k<DWmK 8 0 0 n mJ^LL 1 0 ^ mfiim^i 
J&t/T^ ^(7)8 0%J^±-e^)^>>l<!:^\ J: 
[0 0 9 7] 
6 ) 

mMm 1 1 ibi emu. 1 o 1 ^mv^t, mnm 1 <t tocd^mk-c, 012^1 
fzitmmtim^zfcf&Lfzo m 1 2 w^ov'j 3 >^#sf*^^-r^^m 

[0 0 9 8] 

Cl^Tfcfem^^T-^^S^ 1 0 2 t± x minimi 1 0 2 - 1 A, m 
B B H *g£^-fr i 1 0 2 - 2 A, ifcJ|ffl£-£trpM^i*tf* 1 0 2 - 3 A 

tr i S!^*#Ji 10 2-5. !§ H H H *B£-^tr p M^*#H 102-6 (ja±ri f 3 K 

, Mlnafifi 10 2-7. ^ H B B « i M^S^g 1 0 
2-8, pSfffti 1 0 2 - 9 (a±#h7^^«^i) 

tUfI# 2003-3095053 
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^-vl 29/ 



[0 0 9 9] 

nmmi tmm^^mx^ mi o i±cip H H B inifi#i mms o nm 

) > fti&ttit&tr iS^f#i (MI? 3. 5^m) , ISa^+i £^tf p M^ti^l 

(MJ¥1 Onm) frbte&^V A-b;l/£ffj&U - B.it?f MffM^g 2 0 1 
^ «9 ttl L t^z ^> . ?I^Mv^Titf*MffM^g2 0 lC-fey h U ^>A-t^±tc 
il H fnIWi (MJP5 0nm) , i (Jg|/¥ 2 . 0 

yt/m) , m&mtt^tf pm^-mW-m (l?10nm) ^tb&.i>5 K;Hr;i/£ffr£ 
U HCU'iHr/HMfnami (I|5 0nm) , I^Sil* 
(MJ?0. 2^m) x gnUfflfc^tr plf$#i (If 10nm) ri»f>£ 

(i, ^3 ^^{^Mt&ot^o 
[0 10 0] 

^-^joV^Tti, # ^mtitzm^ i>^z\ ttffrfr&o 
[0101] 
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^-v: 30/ 



1^3] 



MQM%% 211 CO 




SiH4'20cm s /min(normal) 

H 2 : 100cm s /min(normal) 

PH S (H 2 1? 2%(^#-^):30cm 3 /min(normal) 






300°C 






lOOPa | 






13.56MHz, 5mW/cm 3 






SiH 4 - 50c m s /min (normal) 
Ho : 2 50cm 3 /mi n ( nor m al) 


215 (7)ff^BSc^fr 




300°C 




lOOPa 






60MHz.50mW/cm 3 


j¥3£§^ 216 CO 


WW*** 


SiH 4 - 10cm 3 /min (normal) 

H 2 : 800cm 3 /min (normal) 

BF 3 (H 2 -e 2%(r^rf?):i00cm 3 /min(normal) 






200°C 






150Pa 






13.56MHz. 30mW/cm 3 



[0 10 2] 

imi) 

[HI 2] 
[03] 

mi£# 2003-3095053 



# m 2003-084778 
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%> o 

[HI 4] 

[05] 
[H6] . 

[H7] 
[®8] 

nmm i -Aiz&if& m.^mumMm (afm) nHt-c&^o 

[13 9] 
[EI 1 0] 

&mn -A^tortzmj-mtimmx. (afm) iHt-c&^o 
[mil] 

[0 12] 

mmm 6 -c^is l £ ±^mti m^m^m & mm m -c * £ 0 
[^ora] 

ioi : 
101-1 : 

101- 2 : RttJg 

10 1-3: mitffiiSJjg 

l o l - 3 A : is— <e>SHtffi#&!£ 

l o l - 3 B : ^-O^ftffiMI 

102- 1 : nl^fftl 



tb8E# 2003-3095053 
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^-v! 32/ 



V I 

1 0 2 - 1 A. 102-4, 102-7 1 n 
10 2-2: i MfzHWl 

102-2 A, 102-5: igJIffifc^tr i Mf&ttS 
10 2-8 : ^ 0 B H S i if iftl 

i o 2 - 3 : p m^mfem 

102-3 A, 102-6, 1 0 2 - 9 : i&JIfflSr^tr p M¥&#e 
10 3: 9§aS«Ji 

10 4: ^mmM 

3 o i : Jgfltlt3&/£&it 

302 : m *) m 

3 0 3: #£J&*mtf 

3 11-313: 

3 3 1- 3 3 3 : if^mxm 

341-343 : * V - KWE 

3 5 1 - 3 5 3 : HtfMzS 

2 0 1: 3M*ll?&J&§gtt 
2 0 2 : & o m 

2 0 3: 

2 11-216: 
2 2 1 - 2 2 7: if 7, Y- V 
2 3 1 - 2 3 6 : IfxmXW 
2 4 1 - 2 4 6 : J&aSS 
2 5 1-256 : Mm&MM 
6 0 l : ift»M^^S 
6 0 2: m*)&Lu-7~- 
6 0 3: 

6ii: WtfiiM^t 
6 13: tK^S 
6 14: #Mc~>-v 7- 
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^-vl 33/E 



615: $mm%* 
6i6: 

6 2i: ^[ojm^ 

6 3i: mm 
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[*£&] 

[HI] 



104 



•103 
102-3 

-102-2 



102 



102-1 
101 
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2/ 



[02] 



101 



-101-3B 



101-3 



-101-3A 

101-2 
-1011 
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WM 2 0 0 3 -0 8 4 7 7 8 ^- v : 3/ 

[0 31 




miiE#2 003-3095053 




miiE# 2003-3095053 



#&I 2003-084778 



^-vl 5/ 



[EI 5] 



-104 



-103 



102-3A 



102-2A 



102 



-102-1 A 



101 
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[0 9] 




[HI 0] 
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9/ 



[mil] 
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^-v: io/e 



v 



1 2] 



•104 



-103 
-102-9 

102-8 

-102-7 
102-6 

■102-5 



102-4 
102-3A 



102-2A 



102-1 
101 



J-102 



fcb!iE#2 003-3095053 



# m 2 0 0 3 - 0 8 4 7 7 8 ^- v : 1/E 

±6 OJg&TOf&HK&tK f£2 (7)® Oiift<7)^i 0JMLL3 5JSJGJIT 

[WIEI] El 9 
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— v 



1/E 



#JSi 2003-084778 
50300490885 

H51iIi§±flS? 0 0 9 4 



[ftSA] 

[SttLfcftSA] 



000001007 

****HETA.T-3TB3 0 

*»A 
100096828 

wn&u+itm&mmm its4 

2 2 9-^-* 

mm wit- 

100110870 

2 2 9-Sf-M 



2^ 



1 Hfskf;i/ 
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tH I A 1 I ffi I 



[000001007] 
1990^ 8H30B 
mJfC«EETA^-3 T@ 30f 2 



